Nowadays it is worldwide accepted that early diagnosis and early treatment of Rheumatoid Arthritis (RA) can improve the prognosis in most of patients. In this way, the 2010 ACR/EULAR Rheumatoid Arthritis classification criteria have shown to be more sensitive than the ACR 1987 criteria and include better patients with early RA. Other important point to focus on is to identify predictive factors for outcome, in order to propose a more aggressive treatment for early RA patients who could develop a persistent and/or erosive disease. The presence of Rheumatoid Factors (RF) and Anticitrullinated peptides antibobies (ACPA), as well as the duration of the disease at the time of diagnosis, are independent risk factors for the development of erosive RA. As for imaging, both traditional X-ray and Magnetic Resonance Imaging (MRI) highlight respectively the Rapid Radiological Progression (RRP) and the presence of bone edema which are associated to a more aggressive disease. In the last years, the musculoskeletal ultrasonography (MSUS) has emerged as a useful imaging technique since it allows to identify synovitis and bone alteration earlier than the radiological examination. Interating clinical, serological and imaging data the clinician can define the effective disease activity of each patient.
Introduction
Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease affecting 1% of the population. It is associated with significant morbidity, mortality, and high burden for the National Health Service (NHS). The disease is characterized by inflammation of the synovium, most frequently occurring in the small joints of the hands and feet, but also large joints can be involved; the inflammatory process frequently leads to loss of cartilage and bone erosions. The joint destruction is correlated with the severity of inflammation [1] . If patients are no treated, work disability, comorbidity and mortality can generally occur within ten years. In the last years, development of new biological drugs directed against molecular targets known as key pathogenetic factors (cytokynes such as TNF alfa, interleukin-6), has improved the prognosis of the disease with significant reduction of radiological erosive damage and disability.
Classification Criteria
In the recent past, 1987 Classificative Criteria of American College of Rheumatology (ACR) have been used for the diagnosis of RA [2] ; however, these criteria are unable to identify the disease at its onset [3] . Moreover, these criteria do not include laboratory findings, such as anti-citrullinated peptide antibodies (ACPA) that are more specific for RA than Rheumatoid Factor (RF). New classification criteria has been validated in 2010 by ACR and European League Against Rheumatism (EULAR) [4] and include 4 items: joint involvement (number of joints with definite synovitis), presence and titre of RF and ACPA, evaluation of acute-phase reactants such as Creactive protein (CRP) and erithrocyte sedimentation rate (ESR), and duration of symptoms (more or less than 6 weeks). Patients can be classified as RA if a score of ≥6 out of 10 is obtained. Thus, RA can be diagnosed using a combination of clinical and serological parameters.
Even if they are classificative and not diagnostic, ACR 2010 criteria and 1987 criteria have different specificity and sensitivity to identify early RA patients [3] . Indeed some studies have compared the specificity and sensitivity of both classification criteria showed better sensitivity in 2010 criteria (73.5%), and a better specificity in those of 1987 (92.9%) [5] .
Better performance of the 2010 criteria in term of sensitivity but not of specificity has been confirmed in a recent work carried out on polyarthritis patients with less than 6 weeks disease duration: in this cohort, only 71.5% of patients with a score of ≥6 points at the first evaluation has been later classified as having RA [6] .
Pathogenesis and Antibodies
The pathogenesis of RA implies an interaction between environmental factors and genetic background: in genetically predisposed individuals, an arthritogenic peptide may trigger the innate immune response which is followed by an upregulation of adaptive immunity. The earliest, preclinical phase of the disease, in which asymptomatic subjects develop ACPA and IgM-RF has been clearly demonstrated in recent studies on healthy blood donors who later have developed RA [7] . RF are antibodies (IgM, IgG, IgA) directed against Fc region of IgG; RF (usually IgM) is not specific for RA, as it is also detected in other connective tissue diseases, infections, and autoimmune disorders, as well as in 1% -5% of healthy people. The presence of RF represent an independent risk factor for bone erosion and seems to predict radiographic progression [8] . The autoantibodies directed against citrullinated cyclic pepetides belong to a group of antibodies able to react with several citrullinated peptides on multiple proteins (filaggrin, vimentin, fibrin, alpha-enolase), and for this reason, indicated as ACPA [9] . These autoantibodies are found in 70% of RA patients and are highly specific; APCA also represent early predictors identifying patients at risk for more aggressive and erosive disease [10] .
Early Diagnosis
Early diagnosis, as early as the symptoms of disease begin, is mandatory since early treatment is known to improve prognosis in most of patients. It is necessary to identify as soon as possible those subjects who might develop an aggressive disease and carry out all possible strategies to slow the disease progression [11] . Most important questions in the last years are: when does RA start? Can it be stopped [11] ? In the preclinical phase, the adaptive immune response impairs the synovial membrane, leading to an influx of immune and inflammatory cells and increased vascularity of the joints followed by a destructive synovitis. In the asymptomatic phase, it is not feasible to identify the beginning of the disease from a biological point of view. An early diagnosis can be made as soon as the first clinical symptoms of arthritis start. The concept of a "window-of-opportunity" suggests that there is a period, early in the course of the disease, between biological changes and clinical evidence. In this period the disease process can be altered or maybe even reversed with a complete return to normality. Therapy during this period may have a much greater effect than treatment at a later stage in terms of halting disease progression and achieving remission [12] . "Early arthritis" is defined as symptomatic arthritis appeared from less than 24 weeks and "very early arthritis" from no more than 12 weeks. This range of time results from the evidence that 70% of patients reveal an irreversible joint damage after 2 years of disease, but 28% of RA patients already shows erosions at disease onset [13] . On the other hand, though the diagnosis of RA should be made as soon as possible, the differential diagnosis, particularly at an early stage, can be difficult and should include other arthritis such as spondyloarthritis, reactive arthritis, connective tissue disease and microcrystalline arthritis. As clinical evidence strongly supports the observations that structural damage occurs early and permanently in RA and intervention slows the progression of damage, a rapid referral to a rheumatologist when RA is suspected is recommended. In order to identify early disease, referral recommendation has been developed to help primary care physicians. Patients with any of the following criteria should be referred to the rheumatologist [14] :  ≥3 swollen joints;  metatarsophalangeal/metacarpophalangeal involvement;  morning stiffness ≥ 30 min.
If the first key point is an early diagnosis, the second one is to identify the predictive factors of disease outcomes [15] . In the last years, different predictive models have been developed to identify in a very early stage of inflammatory arthritis those patients that will develop a persistent and/or erosive RA [16] and will need a more aggressive treatment.
In these models the presence of ACPA and the disease duration at the time of diagnosis have been identified as independent risk factors for the development of erosive RA and of persistent synovitis; particularly, the ACPA positivity is significantly linked to RA diagnosis [17] .
As recommended by the ACR, a periodic measurement of disease activity with validated indices to evaluate disease activity and response to the therapy is mandatory [18] . The composite disease activity indices such as DAS28 (Disease Activity Score 28 joints), SDAI (Simplified Disease Activity Index 28 joints) and CDAI (Clinical Disease Activity Index 28 joints), allow the rheumatologist to define the arthritis activity discriminating between low, moderate and high disease activity [19] (Tables 1 and 2) .
The earlier inflammatory arthritis is detected and treated, better the long-term outcome in terms of damage and function is obtained. Further benefit is shown with regular monitoring of disease activity and rapid therapeutic escalation to gain disease control. Sensitive measures are therefore required for the assessment and monitoring of treatment in early arthritis.
As for imaging, the X-ray examination is still the first choice in the evaluation of erosive damage; however, even though it is highly specific, its sensitivity is low.
P atients that showed bone erosions in early stage of It has been demonstrated that RRP, defined as an increase of 5 or more points in radiological scores such as Sharp/van der Heijde score (SHS) in the first year of treatment, is associated with worst functional ability in later and more radiological damage progression in long term follow-up. Thus, RRP in the first year of treatment is an independent predictor of later functional disability, and represents not only a radiologically but also a clinically relevant early outcome helpful to define the initial choice of treatment [20] .
This may mean that, as earlier studies have shown, patients with a low risk of RRP require less intensive initial therapy to prevent radiological damage progression than patients with a high risk [21, 22] .
Magneting Resonance Imaging (MRI) is shown to perform better than conventional radiology to identify articular alterations in RA patients, particularly bone edema, precursor of erosions, as early as after 4 weeks from the onset of symptoms [23] and gives 65% of sensitivity and 82.5% of specificity [24] .
Muscoloskeletal ultrasound (MSUS) is cheaper and more accessible even if it is dependent on examiner and the reproducibility should be improved. It allows to identify the presence of synovitis, structural abnormalities of tendons, ligaments, entheses and bone alteration such as erosions before they can be detected by conventional X-ray examination [25] . Moreover through power Doppler (PD) it is possible to visualize the vascularity of the synovium that is linked to the presence of an active synovitis [26, 27] . It has been recently shown a bigger sensitivity of MSUS compared with clinical examination in identifying articular inflammation in "early undifferentiated arthritis" (earlyUA) patients with evidence of sub-clinical disease in 64% of patients [28] . Although further studies are required to assess the value of MRI and MSUS in the differential diagnosis of early arthritis, the findings of erosions and synovitis are useful in clinical practice to confirm suspected cases of RA. Furthermore, the detection of erosions and synovitis/PD signal on MSUS have a prognostic value and may be used to guide the choice of treatment strategies. Whilst MRI has been used as a monitoring tool in early arthritis, further research is ongoing for the standardisation of US as an outcome measure in response to treatment.
The importance of early diagnosis in RA patients is linked to the evidence of a better prognosis in patients treated in the early stage of the disease.
It has also been demonstrated that steroids therapy, started within the first 12 weeks shows clinical remission in a significant number of patients within 6 months [29] and that the therapy with Disease modifying anti-rheumatic drugs (DMARDs) is efficacy in 50% of patients if started within 12 weeks compared with 15% of patients if started after 20 weeks from the beginning of disease [30] .
A recent meta-analysis carried out in 1133 RA patients with disease duration of less than 2 years, has shown that an average delay of 9 months in the treatment with DMARDs is associated with an increase of radiological progression [31] .
Conclusions
As highlighted in this review, a key point of RA diagnosis is today represented by an early detection of patients at risk of a severe disease progression. Due to the complexity of disease, only the contemporary assessment of clinical features, laboratory tests and imaging findings can suggest the prognosis of each patient and drive the therapeutic approach. Early referral to rheumatologist is required when physicians suspect an inflammatory arthritis. Nowadays we have a diagnostic tool to diagnose early RA, even if it is can be improved.
The risk stratification allows to select patients who may need a more aggressive therapy since the earlier stage of the disease. Aim of the targeted therapy is to achieve a complete remission or, at least, a low disease activity as defined by clinimetric indices, early in the course of the disease and to warrant a clinical improvement at short and long term and a better quality of life.
